Cyclooxygenase-2-selective nonsteroidal anti-inflammatory drugs inhibit hepatocyte growth factor/scatter factor-induced angiogenesis.
Epidemiological studies have indicated a reduced risk of malignancies with the use of nonsteroidal anti-inflammatory drugs (NSAIDs), although the exact mechanisms are debated. NSAIDs inhibit angiogenesis, which is a key step for tumor growth. Hepatocyte growth factor/scatter factor (HGF/SF), a potent and independent angiogenic factor, has been implicated in tumorigenesis, but limited knowledge exists on the potential targets for inhibiting HGF/SF-induced pathological angiogenesis. The current study was designed to elucidate the possible role of cyclooxygenase (COX) downstream of HGF/SF during angiogenesis and to evaluate the potential for harnessing NSAIDs as a therapeutic strategy. Known NSAIDs were classified as COX-1 or COX-2 selective based on their activity in a platelet aggregation experiment. The inhibitors were administered into a polyether polyurethane scaffold implant in mice at the selected doses, and the total neovascularization after the administration of HGF/SF was quantified using a (133)Xenon clearance technique, vessel counts, and immunohistochemistry. Angiogenesis was also quantized into chemoinvasion, migration, proliferation, and tube formation events in vitro, and the effects of the NSAIDs were evaluated on HGF/SF-induced activity of human umbilical vein endothelial cells (HUVECs). HGF/SF accelerated the angiogenic process in the murine implant, and this activity was inhibited by COX-2-selective meloxicam and NS398. The COX-1 inhibitors ketoprofen and SC560 failed to inhibit the HGF/SF-induced angiogenic events in vitro and in vivo. A COX-2 blockade inhibited the HGF/SF-induced chemoinvasion and migration of human umbilical vein endothelial cells, without affecting the proliferative or tubulogenic responses. Western blots revealed the induction COX-2 expression after HGF/SF treatment, and the pharmacological inhibition of COX-2 executed a temporal inhibition of phosphorylation of the mitogen-activated protein kinases. The current study, for the first time, implicates COX-2 as a downstream signal during HGF/SF-induced angiogenesis, temporally impinging on the mitogen-activated protein kinase signaling. However, the mediation is restricted to only the early events of the angiogenic process, emphasizing the chemopreventive role for NSAIDs. Few therapeutic options currently exist for HGF/SF-induced pathological angiogenesis, and the vast knowledge on COX-2 inhibitors can be harnessed to design a newer therapeutic approach.